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NOTES ON THE DRUG TREATMENT OF
CANINE PIROPLASMOSIS.

BY GEORGE H. F. NUTTALL, M.A., M.D., PH.D., SC.D., F.R.S.
AND G. S. GRAHAM-SMITH, M.A., M.D.

THE observations relating to the treatment of canine piroplasmosis
by means of drugs are usually very briefly recorded so that the precise
conditions under which they were conducted cannot be ascertained.

In South Africa Hutcheon (1893, p. 477, and 1899, p. 400)
recommended the use of repeated doses of ammonium chloride and
belladonna, a form of treatment tried by Borthwick at Port Elizabeth
with " excellent results." Subsequently Hutcheon obtained encouraging
results from the use of quinine, benzoate of soda and carbolic acid.
Robertson (1901, p. 332) tried calomel, quinine, ammonium chloride,
extract of belladonna, carbolic acid and benzoate of soda without
success. In fact he thought that carbolic acid hastened death. He
obtained the best results from a "calomel pill to start with, then a
calomel and quinine pill four times a day." Without stating the dose
he says that very large amounts of calomel are needed. Hutcheon, on
the other hand, did not approve of the calomel treatment.

In Europe Piana and Galli-Valerio (1895) attributed the recovery
in one case to the use of quinine. Almy (10. X. 1901, p. 379) treated
dogs with quinine hydrobromate, but found it to be as ineffective as
quinine has been shown to be in the treatment of Tristeza (piroplas-
mosis of cattle).

Though various other remedies have been suggested and tried, none
have yet been discovered which produce any marked effect on the
course of the disease. In a few cases successful results have been,
claimed, but importance cannot be attached to these isolated instances
since dogs occasionally recover without treatment.

We have made a few carefully conducted experiments with selected
drugs. In each case two dogs of about the same age and size were
inoculated at the same time with similar doses from the same specimen
of defibrinated heart blood obtained from a dog dying from the South
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African strain of P. cams. One dog was kept as a control and the other
treated. One experiment was made with quinine bihydrochloride, two
with tartar emetic, a drug which has been used with some success in
trypanosonie infections, two with sodium-methyl-arsenate (combined
with calomel), and two with methylene blue, drugs which are reputed to
be of value in the treatment of this disease. Two experiments were
also made with Beta-naphthylamine. In no case however was the course
or duration of the disease influenced in any way by the treatment.

The records of our own experiments and of those of Gonder with
atoxyl are given below.

Quinine bihydrochloride.
1. Dog I (puppy).

Day 1. Inoculated with 3 c.c. of defibrinated heart blood.
5. 2—3 infected corpuscles observed per field.

Treatment begun: 2-5 grains of quinine bihydrochloride dissolved in
1 c.c. of normal salt solution injected subcutaneously twice a day.
A 5 grain calomel pill also given daily.

6. Treated as before, but the second dose of quinine raised to 5 grains.
7. Found dead.

Control dog (puppy) found dead on 6th day.
Result. Treated dog died on 7th day, control dog on 6th day.

Tartar emetic.
2. Dog II (puppy).

Day 1. Inoculated with 3 c.c. of defibrinated heart blood.
3. Treatment begun before the appearance of the parasites. It consisted

of daily subcutaneous injections of 20 minims (1-18 c.c.) of 0-25%
tartar emetic.

8. A few parasites observed in the blood.
10. Many parasites in the blood. Haemoglobinuria.
11. Found dead.

Control dog (puppy) killed when dying on the 9th day.
Result. Treated dog died on the 11th day, and control dog on the 9th day.

3. Dog III (puppy).

Day 1. Inoculated with 4 c.c. of defibrinated heart blood.
6. Treatment begun : subcutaneous injections of 20 minims (1"18 c.c.) of

a 0'5 % solution of tartar emetic given daily.
7. A few parasites observed in the blood.
9. Many parasites in the blood. Haemoglobinuria.

10. Found dead.
Control dog (puppy) died on the 10th day showing many parasites in its blood.
Result. Treated and control dog both died on the 10th day.
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Sodium-methyl-arsenate.
4. Dog IV (puppy).

Day 1. Inoculated with 3 c.c. of defibrinated heart blood.
5. 2—3 infected corpuscles observed per field. Treatment begun : 2-5

grains of sodium-methyl-arsenate administered twice daily in a bread
pill, together with a 5 grain calomel pill once daily.

6. The afternoon dose of arsenate raised to 5 grains.
7. 5 grains of arsenate given in the morning.

Died at mid-day ; many parasites in the blood.

Control dog (puppy) found dead on the 6th day.
Result. Treated dog died on the 7th day and the control on the 6th day.

5. Dog V (puppy).

Day 1. Inoculated with 3 c.c. of defibrinated heart blood.
8. A few parasites observed in the blood. Treatment begun : 5 grains of

arsenate and a 5 grain calomel pill given once daily.
9. Many parasites in the blood. Haemoglobinuria.

10. Found dead.

Control dog (puppy) showed many parasites on the 3rd day and died on the
6th day.

Result. Treated dog died on the 10th day, control dog on the 6th day.

Methylene blue.
6. Dog VI (puppy).

Day 1. Inoculated with 3 c.c. of defibrinated heart blood.
4. A few parasites observed in the blood. Treatment begun : 1 grain of

methylene blue administered daily in the form of a pill.
7. Many parasitea in the blood. Dog died.

Control dog (puppy) died on the 7th day with many parasites in its blood.
Result. Treated and control dogs both died on the 7th day.

7. Dog VII (puppy).

Day 1. Inoculated with 2 c.c. of defibrinated heart blood.
11. No parasites found up to this time.
12. Again inoculated with 5 c.c. of defibrinated heart blood.
19. No parasites found up to this time.
20. Reinoculated with 6 c.c. of defibrinated heart blood.
22. A few parasites observed in the blood. Treatment begun : 1 grain of

methylene blue administered in the form of a pill daily.
24. Found dead with many parasites in the blood.

Result. No evidence that treatment had any effect.
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Beta-naphthylamine.
8. Dog VIII (puppy).

Day 1. Inoculated with 8 c.c. of defibrinated heart blood.
7. A few parasites found in the blood. 5 c.o. of a 3 % solution of Beta-

naphthylamine given subcutaneously.
8. Dog found dead.

Control dog (puppy) died with numerous parasites in its blood on the 6th day.
Remit. Treated dog died 8th day and control dog on the 6th day.

9. Dog IX (puppy).
Day 1. Inoculated with 4 c.c. of defibrinated heart blood.

4. Few parasites found in the blood. Received 5 c.c. of a 3 °/0 solution of
Beta-naphthylamine subcutaneously.

5. Received 5 c.c. of 3 % solution of Beta-naphthylamine.
6. Not treated.
7. Found dead.

Control dog (puppy) died with numerous parasites in its blood on the 5th day.
Result. Treated dog died on the 7th day and the control dog on the 5th day.

Atoxyl.

In the experiments carried out by Gonder (1908, p. 301) the dogs
were infected by means of intraperitoneal inoculations of blood contain-
ing Piroplasma canis. Three dogs served as controls while six dogs
received treatment. One of the control dogs was treated after parasites
appeared in its blood (control to experiments V and VI). We have
not experimented with this drug but have condensed Gonder's descrip-
tions in such a manner as to make them easily comparable with our own
observations.

I. Dog " 2 " (l-25 years old) treated with atoxyl before inoculation. The dog
received subcutaneous injections of a 1 °/0 solution of atoxyl every two days during
two weeks, the dose being gradually raised from 5 c.c. to 10 c.c. (The total amount
of the drug injected was not stated.)

Day 1. Inoculated with 3 c.c. of blood.
3. A few parasites found in the blood.
4. Many parasites in the blood. Haemoglobinuria. The condition grew

steadily worse and
14. the dog died of piroplasmosis.

II. Dog " 3 " (7 months old) treated with atoxyl before and after inoculation.
It was treated in the same way as dog I receiving 3—5 c.c. of a 1 % solution of
atoxyl on 6 days (45 c.c. of the solution in all).
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Day 1. Inoculated with 3 c.c. of piroplasma blood.
4. Parasites found in the blood.
5. Died of heart failure, parasites found in the organs at autopsy.

Control to experiments I and I I : dog (2"5 months old) inoculated with 2'5 c.c.
of piroplasma blood. A few parasites found in the blood on the 3rd day ; many on
the 4th day, haemoglobinuria. Found dead on the 6th day.

Result. The atoxyl treated dogs died on the 14th and 5th days respectively
after inoculation, the control dog on the 6th day.

III. Dog " 6 " (1-5 years old) treated with atoxyl before and after treatment.
It received subcutaneous injections of a 1 % solution of atoxyl every second day,
the dose increasing gradually from 4 to 9 c.c. before the dog was inoculated.
(79 c.c. of the drug were administered.)

Day 1. Inoculated with 3 c.c. of piroplasma blood.
3. Received 10 c.c. of atoxyl.
4. Parasites observed. Haemoglobinuria.
5. Many parasites in the blood. 12 c.c. of atoxyl given.
7. Received 13 c.c. of atoxyl.
9. „ 14

11. „ 12
13. „ 9
14. Dog died. Many parasites in the organs at autopsy. Jaundice.

IV. Dog " 5 " (about 6 months old) treated with atoxyl from the time it was
inoculated.

Day 1. Inoculated with 3 c.c. of piroplasma blood. Received 4 c.c. of a 2 %
solution of atoxyl. (Total amount given during illness 13-5 c.c.)

3. Received 5 c.c. of atoxyl solution.
4. A few parasites found.
5. Many parasites in the blood. Haemoglobinuria. 4-5 c.c. of atoxyl

given.
6. Dog killed, had symptoms of rabies ; advanced piroplasmosis.

Control to experiments III and IV; dog (about 2 years old) inoculated with
3 c.c. of piroplasma blood. A few parasites appeared on the 3rd day and were
found in the blood on the 10th day (intermittently). The dog recovered com-
pletely.

Besult. Atoxyl treated dog, III, died on the 14th day, whilst dog IV was killed
on the 6th day. The untreated control dog recovered completely.

V. Dog " 8 " (2 years old) treated with atoxyl from the time it was inoculated.
Day 1. Inoculated with 3 c.c. of piroplasma blood. Treatment: received 8 c.c.

of a 1 % solution of atoxyl 3 hours before inoculation.
3. Received 10 c.c. of a 1 % solution of atoxyl. Many parasites in the

blood. Haemoglobinuria.
6. Received 6 c.c. of a 2 % solution of atoxyl.
8. Received 8 c.c. of a 2 °/0 solution of atoxyl. (Total 22 c.c. of a 2 %

solution.)
9. Dog killed. Heavy infection.
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VI. Dog " 9 " (2 years old) treated with atoxyl before and after inoculation.
The treatment before inoculation lasted three weeks during which period the dog
received 1 °/0 atoxyl solution in doses increasing from 2 to 12 c.c. After inoculation
it received 2 % solution, the total amount given being equal to 53 c.c. of a
2 % solution.

Day 1. Inoculated with 3-5 c.c. of piroplasma blood. 14 c.c. of a 1 °/o atoxyl
solution was given on this and the day following.

4. Received 4 c.c. of 2 % atoxyl solution.
5. Received 4 c.c. of 2 % atoxyl solution. Parasites first observed in the

blood.
6. Received 4 c.c. of 2 % atoxyl solution. Parasites numerous. Haemo-

globinuria.
7. Received 4-5 c.c. of 2 °/0 atoxyl solution.
8. Fewer parasites.
9. „ „ Received 4-5 c.c. of atoxyl 2 % solution.

10. Dog very weak. Received 4 c.c. of atoxyl 2 % solution.
13. Dog too weak to stand. Received 3 c.c. of atoxyl 2 % solution.
14 and 15. Few parasites found.
16. Dog died. Death due to collapse and piroplasmosis.

Control to experiments V and V I : old dog inoculated with 4 c.c. of piroplasma
blood. Parasites first found on the 4th day. This dog was afterwards treated with
atoxyl every two days, the dose being raised from 4 to 8 c.c. (In all an amount
equal to 70 c.c. of a 2 °/0 solution of atoxyl was given.)

Day 5. Parasites first found. Haemoglobinuria.
10. Dog appeared better. Haemoglobinuria.
12. Haemoglobinuria continues.
18. „ „ Very few parasites.
22. No parasites found in the blood.
23. Dog appears well.
25. Dog killed. Autopsy: spleen large, kidneys inflamed, and many

parasites found in kidney smears.

Result. Atoxyl treated dog (V) was killed on the 9th day, and was found to be
suffering from a heavy infection. Dog VI died from piroplasmosis on the 16th day.
The control dog had apparently almost recovered on the 25th day. (Although
considered as a control by Gonder this dog received more atoxyl than any of the
other animals.)

Gonder's experiments show that atoxyl does not favourably influence
piroplasmosis in dogs. It does not retard the appearance of the parasites
or delay the progress of the disease. In fact the symptoms appear to
be aggravated. The drug by itself produces similar effects to piroplas-
mosis, haemoglobinuria, bloody stools, great inflammation of the kidneys,
and death due to cardiac failure (see Uhlenhuth, Hiibener and Worthe,
1908, p. 277), so that satisfactory results could scarcely be expected.
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